EcofloA Treatment System
Provisonal Approval and Testing Protocol
July 1, 2002

|. System description.

The Ecoflo® ST-650 and STB- 650 wastewater treatment system consists of the following listed key
components. Thisprovisiona protocol isbased on the specific componentslisted. Equivaent components
may be used after receiving written gpprova from the Divison of Ongite Sewage and Water Services.
Unless otherwise stated, the components of the Ecoflo system shdl comply with the intent, objectivesand
requirements of the Sewage Handling and Disposal Regulations.

A.

Building Sewer. The building sewer used in conjunction with an Ecoflod  sysem shdl comply
with Part 1V, Article 2 of the Sewage Handling and Digposa Regulations (the regulations).

Pretrestment system. Theminimum pretrestment system preceding an Ecofloa sysemshdl be
a septic tank designed and ingtdled in compliance with Part 1V, Article 3 of the Sewage
Handling and Digposd Regulations but having aholding capacity of not lessthan 1,000 gallons.
An EFT-080 effluent filter manufactured by Premier Tech Environment shdl beingdled inthe
septic tank.

Secondary trestment system. The Ecofloa system congsts of a trestment module, nominaly
138" x 79" x 44" (L,W,D) containing a proprietary biofibrous media, capable for tresting
designflow of 600 GPD (i.e., upto 4 bedrooms). Systemsdesigned for 5 and 6 bedroomswill
use two (2) treetment modules. Septic tank effluent is either recelved directly by gravity or
dosed from a pumping dation to the trestment module where trestment occurs by a
combination of physicd, biologica and chemica processes. The average treatment capability
of the Ecoflod isreported in Table 1 and, in part, formed the basis for this approval.

Parameter Percent Reduction
BODs (mg/)) >96%

TSS (mg/l) >95%

NH3-N (mg/) >90%

Tot. coliform >99.9%

E. coli >99.9%

Table 1



D. Conveyance system. All effluent conveyance components designed to move effluent from
the Ecoflod system to an absorption area shal comply with the requirements of 12 VAC
5-610-880 of the Sewage Handling and Digposal Regulations. [Note: Conveyancesysem
refersto the actua conveyance system and not to the proprietary gravity and/or pump and
pump chamber (PSA 240) portions of the Ecofloa system.]

E Absorption area. When the criteria found in the Sewage Handling and Disposal
Regulations and Figure 1 are met, the absorption field shal be designed in accordance
with Table 2 (of this document), for al systems covered by this policy.
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I. Scope of Waiver.

This Provisona Approva is granted for facilities generating resdentia strength wastewater that have a
design flow not exceeding 1,000 gdlons per day. Larger flows may be permitted but shall be reviewed
individualy to assure compliance with the requirements of 8441 of the Regulations.

Approvd is aso granted to the Ecoflo® Biofilter as an aerobic biologica system pursuant the Sewage
Handling and Digposal Regulations.




[1. Siting Criteria.

The Ecoflod system may be used to provide wastewater treatment at any sSite that meets one of the
following classfications

1. Any dte that does not comply with the minimum stand-off to rock and/or water table
requirements contained in the Sewage Handling and Disposal Regulations but does comply withthe
requirements of Figure 1.

2. Any gtethat fully complies with the criteria contained in the Sewage Handling and Disposal
Regulaions, including but not limited to absorption areaSizing percol ation rate, landscape position,
stand-off distances, and set-back distances. Thisincludessitesthat comply with theRegulations,
whether or not secondary effluent is required.

3. Any repair permit that complieswith 12 VAC 5-610-280 C.2, where the Ecoflod sysemis
used to enhance wastewater treatment and potentially enhance wastewater disposal.

V. Design Criteria.

All portions of the system shd| be designed to provide wastewater trestment and disposal that isequal or
superior to that which may be obtained with a conventiona gravity drainfield system.

In generd, the system must provide primary treatment, advanced secondary wastewater trestment, and
effluent distribution and application to soils capable of providing sufficient additiona secondary treatment to
render the wastewater harmless to humans and the environment.  Specific deviations from the design
practices contained in the Sewage Handling and Disposa Regulations are described below.

A. Field Design.

The absorption arearequired may be achieved by use of thebed area, use of trenches, or a
combination of both bed area and trenches provided:

1. The minimum stand- off to water table, or other limiting factor, isachieved over
the entire absorption area.  This assures that sufficient suitable soil, as may be
required, exists between the soil and the limiting factor to provide additiona
treatment.

2. All beds and trenches shall be ingtaled on contour.

3. All pad areas (bed type design) shall be designed such that in dl indances the



bottom pad area shdl be level while maintaining separation distancesto al soil
limiting factors. No portion of the pad bottom area may be ingtaled on fill
material. On Sites where these conditions cannot be met, another absorption
area configuration shal be used.

4. The sysem shdl be designed to provide nomindly equd flow throughout al
portions of the absorption area.  Digtribution of effluent by gravity or pressure
dosing (before or after the trestment modules) is acceptable.

5. The maximum bed area per module will be 600 square feet.

Area Requirements and Caculations.

Ecoflo® Bidfilter Systems shdl be designed in accordance with Table 2 of this document.
Systems may be configured where the absorption areaconsstsof a“ bed” (absorption bed)
with the Ecoflo® module&(s) placed above the absorption bed, or the absorption areamay
consst of trenches, or a combination of trenches and bed area. Low pressure or drip
dispersad may be used as distribution methods aso.

1.

The sze of the bed, if utilized, shdl not have alength to width ratio in excess of 6:1.
The bed may be shaped to maximize dope and site conditions. The bed areashall be
placed on contour and shall not exceed 600 square feet. For the purpose of dividing
flow between beds and trenches (where both are used in asingle system) thefollowing
methodology isused. FHow to the bed isdetermined by theformulaQ=PIr* A where Q
equasflow to the bed in gdlons, Plr equas the bed loading rate in gallons per square
foot (foundin Table 2) and A istheareaof thebed in squarefeet. Theremaining flow
(Q) isthen used with table 2 to determine the square footage necessary for thetrenches

Any Ecoflo® Biofilter system with arequired absorption areato bein excess of 600
squarefeet shal utilizetrenches. Trenches may be constructed to be contiguousto the
gravel bed or asstand donetrenches. Thearearequired for the additiond trench area
is determined using the equation above.

The minimum areafor any Ecoflo® system is 320 square feet.

Conditiona use permits based on limited occupancy (or other specified criteria) shall
be permitted in accordance with the Sewage Handling and Disposd Regulations.

No additiond areareductions shall be granted for the use of water saving fixtures.



6. Noadditiond areareductionsshdl be granted for use of dternative drainfield materids
such as chambers, styrofoam, tire chips, large diameter pipe, etc.



Hydraulic Loading Rates For Drainfields Recaiving
Ecoflod ST-650 or STB-650 Treatment System Effluent

Percolation Rate Gallons Per Day Per Square Foot
(Minutes/Inch) Trenches
Beds 1.5wide 2.0 wide 3.0wide
20 OR LESS 1.66 2.78 2.50 2.22
25 1.33 2.22 2.00 1.78
30 1.11 1.85 1.66 1.48
35 0.95 1.59 1.43 1.27
40 0.83 1.39 1.25 111
45 0.74 1.23 1.11 0.99
50 0.67 1.11 1.00 0.89
55 0.61 1.01 0.91 0.81
60 0.55 0.93 0.83 0.74
65 0.51 0.85 0.77 0.68
70 0.48 0.80 0.72 0.64
75 0.44 0.74 0.67 0.59
80 0.42 0.69 0.63 0.56
85 0.39 0.65 0.59 0.52
90 0.37 0.62 0.56 0.49
95 0.35 0.58 0.53 0.47
100 0.33 0.56 0.50 0.44
105 0.32 0.53 0.48 0.42
110 0.30 0.51 0.45 0.40
115 0.29 0.48 0.43 0.39
120 0.28 0.46 0.42 0.37

Table?2

C. Digribution

The totd required absorption area may be achieved by using one or more discrete
absorption areas. When a pad (bed) absorption area is used beneath an Ecoflo®
Bidfilter(s) one of the following distribution methods shdl be used:

1. The bottom of dl portions of the absorption area shdl beindaled & asingle
devation (+/- 2") and on contour (requires aflat or essentidly flat area), or

2. All absorption trenchesshd| beingtalled on contour. If using gravity distribution
on siteswith dopes in excess of 10%, a collection bottom shall be placed on the
Ecoflo® Bidfilter(s) to feed aserid digtribution field (utilizing drop boxes). When




pumping from Ecoflo Biofilter with a collection bottom pardld, serid, or
pressurized digtribution may be utilized at the designers discretion.

Depth.

The minimum ingtalation depth of the system i.e., the bottom of the gravel bed and/or
trenchesthat comprise the absorption areg, shdl belevel with the naturdly occurring grade.
On doping stes this shdl be measured on the downhill side of the ingdlation (i.e,, nofill
may be placed below the absorption areq). Cover materid shall be provided from thetop
edge of the Ecoflo unitsand dopeto meet existing grade and shal cover thetop and sde of
the bed area that may be exposed during congtruction. The minimum cover over the bed
area, and any trenches, shal not be less than 4 inches. Vegetative stabilization shall be
provided prior to placing the systeminuse. Fill materid shal cover to two inchesfrom the

lip of the Ecoflo® Bidfilter.

Slope. The maximum dlowable dope shdl be 50%.
Pump Design.

The Ecoflo® Bidfilter need not use a pump if Ste conditions dlow for acompletely
gravity fed system. The gravity line between the septic tank and the Ecoflo® Biofilter
shdl have adope of not less than six inches per 100 feet.

When apump is required due to site conditions, Premier Tech Environment
manufactures a proprietary pump chamber to dose to or from the Ecoflo® Biofilter.
The design and indalation of this pump is proprietary and need not comply with the
Sewage Handling and Disposd Regulations provided the following conditions are met
1. The pump, pump chamber, and appurtenances do not create any hedth hazards,
safety problems or nuisances.
2. Theaveragelife of the pump chamber and componentsis not lessthan seven years.

V. Installation.

A.

Instdlersshdl betrained by Premier Tech Environment. or their authorized representetive,
and be certified as having passed their minimum training qudifications prior to ingdling any
gysemsin Virginia

The manufacturer’ s recommendations shdl be followed for system startup.

All mechanica components, pumps, pump cyding, filters, sysemsmust be demongtrated to
be fully operationa in accordance with their design.



V1. Operation.

All system owners shdl be provided with written and ord ingtruction on the proper operation and
maintenance of the Ecoflo system. Updates, revisonsand other changesto this section aretheresponsibility
of Premier Tech Environment. Copiesof changesshal be submitted to the Department on aninformationa
basis.

Nothing in this approvd is intended to prevent or restrict the development of ingtructiond materids for
public use. No prior approva of such literature is required provided the literature contains no
endorsements, gpprovas, or suggestionsthat the Department in any manner promotesthe use of onesystem
above any other.

VII. Testing and evaluation procedures.

A specific sampling protocol for field testing, sampling, and evaluation will be developed and conducted
under the supervison of the Division, in conjunction with Premier Tech Environment. The conducting of
al sampling and the submission of dl reports shdl be done by, or under the supervison of, aqudified
individua mutualy agreed upon in Virginia, to be designated jointly by the Divison and Premier Tech
Environment. If aloca or digtrict health department wishes to monitor aparticular system for which they
have issued a permit under this protocol, the manager or supervisor from that office shal contact
Divison gaff, who will recommend to Premier Tech Environment that the system be included in the

sampling program.

The responsbility for assuring that sampling occurs rests exclusvely with Premier Tech Environment.
Effluent samples shdl be collected from at adepth of 12" below the bottom of the absorption area. For the
purposes of evauating test results, samples will be collected to assess performance at a point below an
esimated 12" of unsaturated soil. [Note: Asinitidly permitted, sysemsingaled in soilswith apercolation
rate of less than 50 minutes per inch, and in accordance with this protocol, will not dways beingaled at
least 12 inches above a seasondly saturated horizon.]

Each syslem sdlected by the Divison and Premier Tech Environment for sampling shdl have two suction
lysmetersingaled for the purpose of sampling effluent. At least one of these lyasmeters shdl be located
beneath thefootprint of the Ecoflo® Biofilter system. Onelysmeter may belocated beneath an absorption
field trench provided it is located within the first ten feet of the trench. Because of the advantages of
ingaling monitoring devices a the time of system ingdlation, as compared with retrofitting of monitoring
devicesto sysemsdready indtaled, the Divison or Premier Tech Environment. may contact aloca hedlth
department for assstance in the scheduling of ingalation of systems sdected for sampling. The suction
lysmeters must be designed and installed to preclude the entrance of untreated effluent and thefina design



and ingtdlation process shdl be agreed between VVDH and Premier Tech Environment within sx months of
ingdling the firgt systlem and prior to indalation of any of the lysmeters.

Standards

Fecal Coliforms: The average of samples collected from unsaturated soil horizons shdl have a
geometric mean of less than 10 cfu/100mls and have no single sample in excess of 200 cfu/100mis.
Sample results obtained during the first Sx months of operation may be discarded from the performance
evauation at the sole discretion of VDH, when there appears to be due cause.

Nitrate-nitrogen: No performance standard is established; however, results may be used to
demondirate nitrate- nitrogen reduction and used where this is necessary.

Chlorides: Anincreasein chloride concentrations must be observed to confirm thet trested effluent is
being collected.

BODS5: Septic tank effluent samples must be greater than 100 and less than 300 mg/l for any individua
samples and average greeter than 150 mg/l over the sampling period to verify that atypica srength
resdential waste is being trested. BODS in the effluent from the treatment system shall not exceed 30

mg/l.
TSS: Tota Suspended Solidsin the effluent from the trestment system shall not exceed 30 mg/l.

Surfacing and ponding: Any system that shows surfacing of effluent shall be considered afailure. An
evauation shdl be made of the system and the cause of failure and corrective action shdl be taken.
Ponding depth within the absorption area shall be monitored on a monthly basisin each sysem. Two
monitoring ports shdl beingaled exclusvdy for this purpose and ponding depths reported not less than
monthly. Ponding depths shdl be compared with sysems ingtaled in conventiond systems to attempt to
determine the life expectancy of the system with the higher gpplication rate of more highly trested
wastewater.

VI11. Operation and monitoring.

For thefirg five years of use after thisexperimenta protocol isgranted, Premier Tech Environment Inc. shal
maintain alog of dl sysemsinddled. Said log shdl indude the following minimum information: System
location (by tax map or GPS coordinates) soil conditionswherethe sysem wasingtdled, and dl associated
physica, biologica and chemical dataif the system is one being monitored. Thislog shal be reported to
VDH on aquarterly basis and shall be provided by the 15" of the month following the end of the quarter.
The log shdl be available to VDH within 5 business days upon request.



I X. Responsibilities and permitting procedur es.

A.

This gpprova has been granted specificaly for the process described in the gpplication made by
Premier Tech Environment for the Ecoflo® Biofilter syssem. Any changesto the components used
in this process must be reviewed and approved by VDH on a case-by-case basis prior to use.

No contractor may ingal an Ecoflo® sysem unless they are firgt certified by Premier Tech
Environment and/or an authorized Ecoflo® Didributor, as meeting their minimum competency
Standards for contractors.

The Ecoflo® Biofilter system is a provisondly approved system; however for the purposes of
permitting, it shal be handled in the same manner asa Type Il system.

Permitting shal be done by the loca hedlth department based on their satisfactory Ste evauation
and review of plans and specifications prepared in accordance with the manufacturer’s
specifications and al applicable sate regulaions and policies and any relevant loca ordinances.

Congtruction permits (i.e., not operation permits) normaly shall bevaid for aperiod of 18 months;
however, no congruction permit shal be vaid beyond the completion date of the provisord
goprova. TheVirginiaDepartment of Hedlth shdl establish the completion date of the provisiona
goprova by determining when sampling on the 24 or more systems being monitored under this
protocol will be completed. Upon successful completion of the provisona approvd, the
Department will convert unused congtruction permits to conventional congtruction permits and
extend thelife of the permit to 18 monthsfrom the date of issuance. Such conversion shal bedone
a no cost to the permit holder. In the event that the system fails to meet the criteria of the
provisona approva, unused permitswill not be renewed.

Permits shall note the provisiond gpprova nature of the system and that they cannot be converted
to an approva letter. Upon successful completion of the provisiona gpprova protocol, the holder
of avalid provisond approva permit may convert the sameto ether a conventiona congtruction
permit or an gpprovd letter. In the event that the system fails to meet the provisond gpprovd
protocol, the Department is not obligated to reissue either a congtruction permit or a certification
|etter.

Premier Tech Environment shdl be responsible for providing up to six classes (up to 50 students
each) during the first 6 months after this approva is granted and two classes annually thereafter.
The training shdl include a manua covering proper Sting, Szing, condruction, inddlation and
ingoection processes for the Ecoflo® Bidfilter. All training materias, the course syllabus and
training locations shdl be reviewed and approved by the Divison prior to training occurring.



Should the Ecoflo® Bidfilter systems fal to perform to the satisfaction of the Department, the
Department may rescind or modify this provisiona approva protocol. Prior to taking such action
the Department shall notify Premier Tech Environment inwriting of the nature of the problem and of
the action the Department intends to take.



